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BRIEF ASSESSMENT

Identification No.,: MAQQO1Y41

Name of Dam: Leesville Pond

Town: Worcester

County and State: Worcester County, Massachusetts
Stream: Kettle Brook - Tributary of Blackstone River

Date of Inspection: July 24, 1978

Leesville Pond Dam 1s an earthflll dam with a
stone masonry splllway sectlon. The dam was original-
ly constructed in about 1830 and has undergone recon-
struction and numerous meodifications. The dam is about
220 feet long, 15 feet high with an 83.6-foot-long
spillway. The earth embankment has a wood plank
core wall., The outlet contrecls consists of two in-
operable wooden sllde gates. There are no flashboards
on the spiliway.

Due to 1ts age, Leesvlille Pond Dam was nelther
deslgned nor constructed by current approved, state-of-
the-art procedures. Based upon the wvisual inspection at
the site and a review of the engineering data avallable,
there are areas of concern which must be corrected to
assure the continued performance of this dam. Gen-
erally, the dam 1s consldered to be in falr conditilon.
However, there are several visible signs of distress
which may Indicate a potential hazard at this site.
These are as follows: seepage at the north spilllway
abutment, slumping and erosion on the upstream face of
the dam, 1lnoperable slide gates, leakage around the
slide gates, ercsion of the earthfill abutment slopes,
minor spalling and c¢racking of the concrete in the dis-
charge channel walls, trees and brush on the dam, and
accumulation of debris in the splillway channel.



There 1s limlted residential property immediate-
ly downstream of Leesville Pond Dam. For this reason,
the dam has been classified in the "significant™ hazard
category, however, a fallure of the dam could affect
Curtis Pond Dam and in turn jeopardlze the Webster
Square area of Worcester.

: Hydraulle analyses lndicate that the exlisting
spilllway wilthout flashboards can discharge a flow of
1,594 cubie feet per second (efs) at Elevation (E1)
MéB.3 which 1s the low area along the top of the dam.

An outflow test flood of 8,600 cfs would overtop the
north abutment of the spillway, which is the lowest
point on the main dam, by abcut 5.3 feet. The remainder
of the dam would be overtopped by about 3 feet. The
spilllway can discharge only 19 percent of the test flood
and 1s therefore inadequate.

In the event the dam falls, a hazard does exist
for the downstream 1nhabltants due to the effect upon
Curtls Pond. Because of thls potentlal hazard and the
lack of avallable design and construction data, 1t is
recommended that the Owner employ a qualified consultant
to investigate the seepage and stabllity of the dam. In
addition, the Owner should repair the slumping of the
upstream face and replace the riprap. Also, it 1is
recommended that the Owner remove the brush and trees on
the dam, clear all debrls from the spillway, and repailr
the outlet structure.

The recommendations and remedlal measures
described in Section 7 should be implemented by the
Owner within a perlod of 1 year after receipt of this
Phase I Inspectlion Report. An alternative to these
recommendaticns would be dralning the regervplr an

breaching or removing the danzf/
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Thls Phase I Inspection Report on Leesville Pond Dam has
been reviewed by the underslgned Review Board members.
In our opinion, the reported findings, conclusions, and
recommendations are conslstent with the Recommended
Guldellnes for Safety Inspection of Dams, and with good
englneering Jjudgment and practice, and is hereby
submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials
Branch

Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Englineering Divislon

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division



PREFACE

Thils report ls prepared under guidance contailned
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Coples of these guldelilnes
may be obtained from the 0ffice of Chief of Englneers,
Washington, D. C. 20314. The purpose of a Phase I
Investigation 1s to identlfy expeditiously those dams
which may pose hazards to human 1ife or property. The
assessment of the general condition of the dam is based
upon available data and visual inspections. Detall 1n-
vestigation, and analyses involving topographic map-
ping, subsurface investlgations, testing, and detailled
computational evaluations are beyond the scope of a
Phase T 1nvestigatlion; however, the investigation is
intended to ldentify any need for such studiles.

In reviewing this report, it shcould be reallzed
that the reported condition of the dam 1s based on ob-
servations of field conditions at the tlme of inspec-
tlion along with data available to the inspection team.
In cases where the reservoir was lowered cr drained
prior to inspectiocn, such actlion, while improving the
stabllity and safety of the dam, removes the normal load
on the structure and may obscure certaln conditions
which mlght otherwlse be detectable 1f inspected under
the normal operating environment of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing inter-
nal and external condltions, and is evolutionary 1n
nature. It would be incorrect to assume that the
present condition of the dam wlll continue to represent
the condltlon of the dam at some point in the future.
Only through continued care and inspection can there be
any chance that unsafe condltlons be detected.

Phase I 1inspections are not intended to provide
detalled hydrologic and hydraulic analyses. In accord-
ance with the established Guidelines, the Splllway Test
flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reascnably possible storm run-
off), or fractions thereof. Because of the magnitude
and rarlty of such a storm event, a finding that a spill-
way wlll not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condi-
tion. The test flood provides a measure of relative
splllway capacity and serves as an aid in determining
the need for more detalled hydrologle and hydraulic
studies, considering the size of the dam, 1ts general
condition and the downstream damage potential.
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OVERVIEW
LEESVILLE POND
WORCESTER, MASSACHUSETTS

VIEW FROM OXFORD STREET BRIDGE

Location and Direction of Photographs
Shown on Fizure in Appendix B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

LEESVILLE POND
SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Englneers, to initlate a
national program of dam 1lnspectlon throughout
the United States. The New England Divislon
of the Corps of Englneers has been assigned
the responsibility of supervising the inspec-
tion of dams within the New England Region.
Metcalf & Eddy, Inc. has been retalned by the
New England Divislon to 1lnspect and report on
selected dams in the State of Massachusetts.
Authorization and notice to proceed was issued
to Metcalf & Eddy, Inc. under a letter of May
3, 1978, from Ralph T. Garver, Colonel, Corps
of Engineers. Contract No. DACW 33-78-C-0306
has been assigned by the Corps of Engineers for
this work.

b. Purposes

(1) Perform technical inspection and evalua-
tion of non-Federal dams to ldentify con-
dltions which threaten the public safety
and thus permit correction in a timely
manner by non-=Federal lnterests.

(2) Encourage and assist the States to inil-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) To update, verify and complete the Na-
tlonal Inventory of Dams.



1.2 Desecription of Project

8.

Location. The dam is located in the City of
Worcester, Worcester County, Massachusetts, on
Kettle Brook, a tributary of the Blackstone
River. Approximately 60 percent of Leesville
Pond i1s in the Town of Auburn. (see Location
Map, and Watershed Plan, Figure D-1).

Description of Dam and Appurtenances. Lees-
ville Pond Dam 1s an earthfill structure ap-
proximately 22C0-feet long and a maximum of 15
feet high (see Appendlx B, Figures B-1l, B-2,
B=-3 and B=-4), The dam is comprised of a north
and south earth embankment section on elther
slde of a concrete and stone masonry splllway.
The northern sectlion, which 1s separated from
the spillway by a gated concrete outlet chan-
nel, 1s approximately 60-feet long and l2-feet
wide at the crest. The crest conslsts of a
2=feet wide and l1l-foot high concrete cap wall
adJacent to a 10-foot wide concrete apron.

At the south embankment of the dam sectlon

the capwall is 52 feet long, and the concrete
apron about 27 feet long. South of the
concrete apron the crest of the dam is earth
and covered with vegetation. A detailed

plan of the dam 1s shown in Figure B-4,
Appendix B.

The maximum elevation of the concrete capwall
is 490.5. The concrete apron 1s at El LB89.7.
The upstream and downstream slopes of the dam
vary from 1:1 to 3:1. The riprap on the south
embankment has deterlorated on the upstrean
slope. A 2=foot=high vertical stone wall

1s located near the top of the downstream
slope. The slopes of the north embankment

are entirely overgrown by trees and vegeta-
tlon.

The splllway is a flat, broad-crested welr
constructed of dry-stone masonry and capped
wlth concrete. The crest is 83.6 feet wide
and at El 485. The south sidewall of the weir



1s concrete, about 20 feet long and 1 foot
thick. The north wall, which separates the
spillway from the outlet channel, 1s a
concrete~faced stone buttress 25 feet long
and about 10-feet wide. Discharge 1s over
the welr, down a cascade, and into a stream
bed. As shown In the photograph in Appendilx
C, the downstream spillway section is com-
prised of a stepped stone section 55 feet
wlde, and a smooth-sloped concrete section

29 feet wide. A L4-foot diameter circular
cpening, posslbly an abandoned cutlet conduit,
was noted through the sloped concrete sec=-
tion. The opening was probed and found to
extend 17.5 feet back into the splllway. An
intake to this condult was not visible in the
pond. Flgure B-~3 of Appendlix B shows a
"waste pilpe" at thils location.

There 1s a concrete intake structure located
north of the spilllway (see Figure B~3 for de-
tails). The flared approach channel is 11
feet wilde at the gates with 1l.3-feet thick
concrete tralning walls that slope into the
pond. The bed of the channel is at E1 478,14,
The intake structure, as shown on the 1936
drawing (Figure B-4), has two 5-foot square
wooden slide gates separated by a 1-foot thick
wall of concrete and covered by a concrete
slab, Two rack and pinion mechanisms are

on the upper slab but are not operable. The
invert of the slide gates in the outlet chan-
nel 1s at E1 U476.,9. The outlet channel is also
11 feet wide with concrete sidewalls and 1s
cut 1in half by a l-foot-thick sloping concrete
wall that extends for 10 feet. The stone and
concrete buttress on the south side of the
outlet channel has a downstream slope of ap-
proximately 2:1. Access to the slide gate
mechanism 1s by a foctpath north of the crest
of the dam along the shore.

S1ze Classification. Leesville Pond Dam is

Classified in the "small" category since 1t
has a maximum helght of 15 feet and a maximum
storage capacity of 415 acre-feet.



h.

Hazard Classiflcatlon. Leesville Pond is
approximately 2,000 feet upstream of Curtils
Pond. The area between the two ponds 1s mostly
cemetery property and parkland. 1In the event
of fallure of the dam at Leesville Pond, the
effect on lives and property lmmedlately down-
stream of the dam would be small. Accordlingly,
Leesvllle Pond Dam has been placed in the
"significant™ hazard category. However, the
resulting flood wave could raise the level of
Curtis Pond and could cause fallure of the
Curtils Pond Dam. Webster Square 1s immediately
downstream from Curtis Pond. This 1s a highly
urbanized area which could experlence extenslve
property damage, and many casualtles,

Ownershlp. The dam was recently acquired by
the J. P, Realty Company, 3 Hickory Lane,
Auburn, Massachusetts. Mr. Alex Pappas
(617-832-3718) granted permission to enter the
property and inspect the dam.

Operator. There are no known operators of the
dam, The wooden slide gates appear to be
inoperable due to rotted timber gate stems and
mlssing parts on the gate mechanism.

Purpose of the Dam. The dam was most recently
used as a storage pond for fire protection by
the Worcester Rendering Company, a subsidiary
of Consolidated Rendering Co., 18 Southbridge
Street, Auburn, Massachusetts., Water was
pumped to a water tower on the Rendering
Company property where it was stored for
emergency use. The Rendering Company has since
closed, and the pond 1s now princlpally used
for recreation.

Design and Construction History. A timber dam
was orlginally built on Kettle Brook some-

time prior to 1830, The dam and spillway have
been entirely rebullt since then. Beginning in
1928, construction reports by Worcester County
inspectors describe the general conditlon and
repalrs needed at the dam.




Portions of the present splllway exlisted prilor
to 1928, Several modifications have been made
to the dam since then. In 1928, the Worcester
County Englneer's office ordered repalrs, 1in-
cluding reducing the height of the flashbecards
and reconstructing the timber walkway over the
splllway. In addition the County recommended
that concrete be placed on the south end of the
stepped cascade to prevent collapse of the
stonework,

The sloping concrete apron for the spillway
was added sometime prior to 1931.

In 1936 plans were submltted to the Worcester
County Engineer's office by Consolidated
Rendering Company for the proposed installa-
tion of the waste gates (slide gates) at the
north end of the spillway (see Figure B-3,
Appendix B). The plan also shows the former
timber crest of the weilr, the flashboards,
and the locatlon of the waste pipe.

In 1937 the County noted seepage through the
top of the concrete apron along the waste pipe
and recommended the addition of a concrete
core wall upstream of the wooden sheetiling.
The core wall was to extend into the south
abutment and tie into the new gate structure
on the north. It was recommended that the
wooden welr be replaced wilth concrete and the
waste plpe plugged. Also, the stone walls on
the abutments should be raised 2 to 3 feet
and an automatic tripplng device installed on
the flashboard pins.

The County records indlcate that not all the
aforementioned recommendations were imple-
mented. Nevertheless, the dam was not
severely damaged during the 1938 floods.

Alterations at the north abutment of the dam
by the R, H., White Construction Company were
in progress in 1954, The end product was to
consist of building up the concrete walls of
the sluiceway and adding a new 25=foot long



core wall constructed of 3-inch wood sheetlng
in a conecrete footing, backfllled with an im-
pervious clay core, and capped with concrete.

The wall was under constructlon when the 1955
floods overtopped the dam by about a foot and
washed out both abutments. Modiflcations

after the flood, as shown in Figure B-U,
consisted of extendlng the c¢ore wall into

each abutment to prevent future washouts. Also
at thls time the present concrete apron was
added to the crest and extended upstream at

the approach channel. New riprap was placed

on the upstream slope of each abutment.

In 1958 the inspection report noted flooding
in the abutting property and the flashboards
were ordered lowered or removed, By 1969 the
condition of the dam was rated as poor, be-
cause of leaks through the spillway, and rot-
ting wood on the gates. A 1973 inspection
report by the Massachusetts Department of
Public Works (see Appendix B) calls for
removal of trees and brush from the embank-
ment and restoration of the downstream slope
of the south (left) abutment.

Normal Operational Procedure. There are no
known operatling procedures at thls dam. The
wooden sections of the rack and pinion mechanism
have rotted away, leaving the gates inoperable.

The main splllway 1is ungated and flows are un-
restricted. The former “waste pipe"™ on the
spillway 1is apparently plugged.

1.3 Pertinent Data

a.

Drainage Area. Leesville Pond has a dralnage
area of approximately 20,540 acres (32.1 square
miles), with a large number of swamps and
ponds., (see Figure D-1 in Appendix D for the
relative location of the pond in the watershed).
Kettle Brook drains from the north and west

and includes five major reservcirs for publle




water supply. The brook flows through rural,
sparsely developed woodland untll 1t reaches
the municipal airport and the Worcester City
limits, where there is more residential
development. Dark Brook dralns from Dark Brook
Reservoir 1n the south to Stoneville Pond where
1t Jolns Kettle Brook. This area is also
moderately developed. A third stream, Ramshorn
Brook, flows through gently rolling, very
sparsely developed woodland, north to Pond-
ville Pond and downtown Auburn, and finally to
Kettle Brook.

Prior to 1959, high water in the watershed
would cause flooding in downtown Worcester in
the area of Webster Square. In 1959, the U. 3.
Army Corps of Englneers completed a major
diverslon structure about one mile upstream of
the dam on a southern extension of the pond
(see Location Map). The structure, called the
Worcester Diversion, consists of an earth
control dam with the crest at El1 498 and a
concrete ogee splllway section with the top at
E1l 492, Major stream flows as high as to 6,000
cf's are diverted by the spillway to a tunnel
and a series of canals that flow east and
eventually discharge into the Blackstone River,
about 3,500 feet south of the Worcester City
limits. The intake of the diversion tunnel is
at E1 U487. Two slide gates on the spillway
sectlon discharge normal flows. At the time of
the 1nspection one gate was partly opened.
Durlilng peak storm pericds, however, the gates
are closed and all the water 1s diverted to the
tunnel., Detalled information on the Worcester
Diversion 1s provided in U.S. Army Corps of
Englneers, Design Memorandum No. 1, Hydrologic
Analysis, August 1956.

Discharge at the Dam Site. Normal discharge at
the dam ls over the 83.6-foot-wlde spilllway,
down the stepped and sloped sections of the
cascade, and into the stream channel which is
approximately 100 feet wlde., The channel
narrows to about 56 feet at the Webster Street
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Bridge. The stream bed which is naturally
lined with gravel and cobbles, is at E1l 475 and
slopes to E1 472 about 150 feet downstream.
Water passes under the Webster Street Bridge
through an opening which is 40 feet wide and 10
feet high from the streambed to the bottom of
the lowest H beam on the bridge (see Figure
B-2, Appendix B).

Downstream of the bridge 1s a USGS gaging sta-
tion. Past this the stream flows over a small
(about 3 feet high) concrete control dam buillt
across the channel. This section of the stream
channel 1s bounded by a stone wall on the north
side and a concrete wall on the south. From
there the water flows in a stream to Curtls
Ponds,

Hydraullc analyses indlcate that the splllway
can discharge an estimated 1,594 efs at El
488.3, which is the elevation of the north
abutment of the splllway and the lowest point
on the crest of the dam. An outflow test flood
of 8,600 c¢fs (one-half the probable maximum
flood minus the flow through the Worcester
Diversion) will overtop the dam by a maximum of
5.3 feet. Records at the Worcester County
Engineer's offlce state that the dam was
overtopped by about 1 foot in 1955,

Controlled discharge was formerly through the
sllde gates. These are now c¢losed and no
longer operable.

Elevation (feet above Mean Sea Level [MSL]). A
benchmark at E1 485,0 at the spillway crest was
estimated from a U.S3.G.S. topographlc map.

(1) Top dam: 488.3 to 490.5
(2) Test flood pool: U493,6

{(3) Design surcharge (original design):
Unknown

(4) PFull flood control pool: Not Applicable
(N/4)



(5) Recreation pool: U485,0

(6) Spillway crest (ungated): U485.0

{(7) Upstream portal invert diversion tunnel
(Worcester Diversion): U487.0 (upstream
diversion splllway crest elevation: 492)

(8) Stream bed at centerline of dam: H475.1

(9) Maximum tallwater: 475.9

d. Reservoir

(1) Length of maximum pool: 6,800 feet

(2) Length of recreation pool: 6,800 feet

{(3) Length of flood control pool: N/A

e. Storage (acre-~feet)

(1) Test flood surcharge: 430 at El 493.6
(2) Top of dam: 415

(3) Flood control pool: N/A

() Recreation pool: 250 (Approximate)
(5) Spillway crest: 250

f. Reservolr Surface (acres)

*¥(1) Top dam: 50

#¥(2) Test flood pool: 50
(3) Flood-control pool: N/A
(4) Recreation pool: 50

(5) Spillway crest: 50

¥Based on the assumptlon that the surface area will not
significantly lncrease with changes 1in pond elevation
from 485 to 488.3.



g. Dam

—

(1) Type: Earthfill

(2) Length: 220 feet

(3) Height: 15 feet

(4) Top width: 11 feet

(5) Side slopes: 1:1 to 3:1

(6) Zoning: Unknown

(7) Impervious core: 3-inch wood plank
cutoff, backfilled with clay on upstream
and downstream sides

(8) Cutoff: Unknown

(9) Grout curtain: Unknown

1. Spilllway
(1) Type: Broad crest
(2) Length of weir: 83,6 feet

(3) Crest elevation: U485.,0 MSL (assumed bench-
mark)

(4) Gates: None
(5) Upstream Channel: None

(6) Downstream Channel: Stone cascade to 50-
foot wide stream bed

(7) General: Downstream bridge 150 feet from
dam; 40 feet wide, l0-foot high passage
for water

J. Regulating Outlets. The only regulating
outlets are the two 5~ by 5-foot wooden slide
gates at the intake structure. The rack and
pinlion mechanisms for opening the gates have
detericrated beyond use, and the outlet chan-
nel, which runs parallel to the splillway cas-
cade, 1s clogged with debris,

10



SECTION 2

ENGINEERING DATA

2.1 General. The only plans, specifications, or com-
putations availlable from the Cwner or State or
County offices relative to the design, construc-
tion, or repair of thls dam are as follows: a
1936 Plan of Waste Gate Works across Leesville
Pond, and a 1955 Plan of Reconstruction of Dam on
Leesville Pond whlch shows detalls of the core
wall and concrete apron. Coples are included in
Appendix B. Supplementary information for the
hydraulic-hydrologlic evaluation for the dam was
provided in U. S. Army Corps of Englneers "Design
Memorandum No., 1", dated August 1956, for the
Worcester Diversion. Three plans for this tunnel
and the control dam were provided by the Corps,
but were not included in this report. The only
other data available for this evaluation were
visual observations during lnspection, review of
previocus Inspection reports, and conversations
wlth the Owner and with personnel from the State
and County agencles.

We acknowledge the assilistance and cocoperation of
personnel of the Massachusetts Department of Public
Works, Messrs. Wlllis Regan and Raymond Rochford,
and of the Massachusetts Department of Environ-
mental Quality Engineering, Division of Waterways,
Messrs, John J. Hannon and Joseph Iagallo.

Also, we acknowledge the cooperaticn and agsistance
of personnel from the Worcester County Englneer's
Office: Messrs. John O'Toole, Joseph Brazauskas,
and Mr, Wallace Lindquist - recently retired from
county service.

In addition, we thank Mr, Alex Pappas of the J.P.
Realty Co., owners of the dam, who allowed us to
inspect the dam and provided us with Informa-
tion on the history of the pond.

11
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2.3

2.4

Constructlon Records. The only construction
records are those listed 1In Section 2.1 and in-

cluded in Appendix B. There are no as-bullt draw-
Ings for the dam,

Operaticn Records., No operatlion records are
avallable, and there 1s no dally record kept of
pool elevation or rainfall at the dam site. A USGS
gaglng station 1s located about 200 feet downstream
from the dam, however.

Evaluation

a, Avallability. There is 1limited engineering
data available due to the age of the dam.

b. Adequacy. The lack of in-depth engineering
ata did not allow for a definitive review.
Therefore the adequacy of thils dam could not
be assessed from the standpoint of reviewing
deslgn and construction data, but 1ls based
primarily on visual inspection, past perform-
ance hilstory and sound engineering Jjudgment.

¢c. Validity. Comparison of avallable drawings
with the field survey conducted during the
Phase I inspection lndicates that the informa-
tion is wvalid.

12



SECTION 3

VISUAL INSPECTION

3.1 Findings

a.

C.

General. The Phase I Inspectlon of the dam at
Leesville Pond was performed on July 24, 1978,
A copy of the inspection check 1list is included
in Appendix A. Periodic inspections of this
dam have been made by others since 1925. A
partial llsting of these inspectlons is in
Appendix B. An inspectlon was made in 1973 by
personnel from the Massachusetts Department of
Publiec Works and a copy of thelr report is in-
cluded in Appendix B also.

Dam. Leesville Pond Dam 1s an earthflll dam
wlth a wood plank core wall and a reinforced
concrete capwall and apron. In general, the
concrete 1s in good condition although there is
slight spalling of the concrete at the Joints
in the capwall. The conerete apron and capwall
tie inte natural ground at the abutments. The
abutment area is eroded on both the upstrean
and downstream slopes. On the upstream slope
of the south embankment area, there 1is some
random riprap protecting the face, however,
slight slumping of the soil is visible., At the
northern upstream face, a few riprap stones are
visible. The upstream and downstream slopes of
both embankments are overgrown with vegetatlon,
including a number of 12~ to 18~inch diameter
trees on the upstream face of the south
embankment .

Appurtenant Structures. The concrete and
stonework on the spilllway are in fair to good
condition. Holes for flashboard pilns are still
vislble on the welr and there 1s minor spalling
and eroslon on the tralning walls. The
concrete face south of the stepped section is
in good condition., Seepage 1s evident at the
toe of the north spillway abutment (see Figure
B~-1). A tree 1s growing at that location and
the seepage appears to be following the roots.

13



3.2

The cascade and downstream channel contaln
minor amounts of debris especilally at the toe
of the concrete-~faced cascade section.

The outlet structure ls in poor condltion. The
intake to the gates 1s submerged and there is
evidence of cracking along the joints on the
tralning walls and erosion along the water
line. The slide gates are presently lnoperable
and it 1s not known when they were last used.
The rack and pinion mechanisms above the gates
are rusted, and the wooden parts have rotted
away. There 1s leakage along the top of both
wooden gates., In general the concrete outlet
channel 1s 1n falr condition wilith only minor
spalling, but the floor of the channel is
cluttered with wood and trash. One large and
several smaller trees and brush have overgrown
the outlet channel.

Reservolr Area. The drainage area is com-
prised of both heavlly populated urban and
sparsely developed rural and wocoded areas. The
Worcester Diversion is located 1-1/4 miles
upstream from the dam. Leesville Pond has been
divided artificlally by this flood control
diversion, a culvert under Sword Street in
Auburn, and the embankment for Highway I-290,
which was added within the last 10 years.

Downstream Channel. The discharge from the

spillway flows for about 400 feet down a gravel
and c¢obble streambed with concrete and stone
sidewalls. Below 400 feet the natural stream
¢channel flows northwest to Curtis Ponds.

Evaluation. The above findings indlicate that the

dam has several signs of distress which require
attention, It 1s evident that the dam 1s not
adequately maintained and that deterioration will
continue unless action is taken. Recommended
measures to lmprove these conditiocns are lneluded
in Section 7.

14



4.1

4.2

4.3

4.4

4,5

SECTION U4

OPERATING PROCEDURES

Procedures, There are no operating procedures at
Leesville Pond Dam.

Maintenance of Dam. Records indlcate that no work
has been done on the dam in almost 25 years. The
dam 1s 1nadequately maintained and appears to have
rapldly deteriorated in the last 10 years. The
1973 inspection report by the Massachusetts
Department of Public Works (see Appendix B) calls
for restoration of the eroded downstream slope at
the westerly (southwest) side of the dam, and
removal of brush and trees from the embankment, but
makes no mention of the existing leakage around the
outlet, or the faulty gate mechanism.

Maintenance of Operating Facilities. The outlet
mechanlism 1s lnoperable. The slide gates are
closed and cannot be opened with the existing
mechanism,

Description of Any Warning Systems 1n Effect.
There are no warning systems in effect at this dam.

Evaluation. There are no operational, malntenance,
or warning systems in effect at Leesville Pond Dam,
Because this dam 1s in the "significant™ hagard
category, the situation should be rectified. A
program of operatlion and malntenance for this dam
should be implemented as recommended in Section 7.

15



SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

8.

Degign Data. The Probable Maximum Flood (PMF)
of 31,000 cfs is based on a U, 3. Army Corps of
Englneers' Hydrologlc Analysis: Blackstone
River Floocd Control, Worcester Diversion, dated
August 1956. By using one-~half the PMF and
adJusting 1t for the effect of the Worcester
Diverslon, the inflow test flood for Leesville
Pond was calculated to be 9,160 cfs. After
adjusting thls inflow for surcharge storage,
the maximum dlscharge rate was establlshed as
8,600 c¢fs with a water surface at E1 493,6,
which 1is 5.3 feet above the north abutment of
the)spillway (lowest point on the crest of the
dam).

The splllway can dilscharge thils rate with the
pond at El 485.9, which 1s below the top of the
dam. The existing spillway without flashboards
can discharge a flow of 1,594 cfs at E1 488.3,
the elevation of the north abutment of the
spillway.

Experlence Data, Below 1s a summary of the
highest floods recorded on Kettle Brook at
Worcester (1932-1978) which was obtalned from
the above-referenced Corps of Engineers repcrt
and from a review of the gaging statlon records
from 1955 to 1978:

Date Peak discharge (cfs)
August 15, 1955 3,970
March 18, 1936 2,520
September 12, 1954 1,530
Mareh 12, 1936 1,340
September 21, 1938 1,300
January 10, 1935 1,020

16
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Past inspectlon reports state that the dam was
overtopped in the 1955 flood by about 1 foot
(E1 491+).

Visual Obgervatlions. Discharge from Leeg-
ville Pond 1s over fthe maln spillway and
through two wooden gates located at the right
abutment (see Figure B-1). The gates, however,
are closed and are 1noperable and therefore all
discharge must be over the main spillway.

The visual inspection on July 24, 1978, found
the spillway to be 1In falir condlition. There
are minor leaks between the splllway and gate
structure and the concrete welr at the spill-
way shows silgns of eroslon,.

An inspectlion of the Worcester Diversion on
July 24, 1978, found that the dam, spillway,
and tunnel are 1ln excellent condition. Flow in
Kettle Brook was passing through one of the
slide gates. The exlsting water level was
about 3 feet below the welr of the overflow
Intake.

Overtopping Potential. Overtopping of the dam
by about 3 feet 1is expected under an outflow
test flood of 8,600 cfs. As noted previously,
however, the records on overtopping lndicate
that the dam was overtopped in 1955 by about 1
foot. The peak dlscharge for the 1955 flood
was 3,970 cfs.

Presently, the Worcester Diversion will dilvert
a significant amount of any storm flow. For
example, for a maximum discharge of 6,000 cfs
through the diversion plus a splllway flow of
1,594 efs at Leesville Pond, the maximum
discharge of Kettle Brook will be 7,594 cfs
without overtopping Leesville Pond Dam.
Because this discharge is nearly twice the
maximum recorded discharge at thils site, the
potential for overtopplng 1s remote.

17



In the event of overtopping, complete fallure
of the dam could occur. The resulting flood
wave could cause significant loss of 1life and

appreciable property damage 1f Curtis Pond Dam
falled.

The outflow discharge rate under fallure con-
ditlons has been calculated as about 16,000
¢fs. This results in a flood wave 12 feet high
1,900 feet downstream from the dam,

18



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabllity

e

Cae

Visual Observations. The evaluation of the
structural stability cf Leesvllle Pond Dam is
mainly based on the visual inspectlon conducted
on July 24, 1978, As discussed in Section 3,
Visual Inspection, there were several vlsible
slgns of distress,

It 1ls recommended that a more detalled investi-
gation be iInitiated to evaluate the stability
of the dam and seepage at the downstream toe of
the splllway sidewall.

Design and Construction Data. Dilscussions with
the Owner and County, and State personnel
indicate that there are two plans but no
specificatlons or computations relative to the
design or construction of this dam. Fur-
thermore, Information on the type, shear
strength, and permeability of the soill and/or
rock materials of the dam embankment apparently
does not exist.

The reconstruction of the Leesvllle Pond Dam
embankment, as shown 1in Figure B-3, shows a
proposed impervicus core of wood backfilled
wlth blue clay. Thils 1is the only data avall-
able on the materials comprising the dam
embankment. ~

Operating Records. There is no evidence that

instrumentation of any type was ever installed
In Leesville Pond Dam. The performance of this
dam under prilor loading can only be 1inferred
from previcus records and physical evidence at
the site.
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d.

€.

Post-Construction Changes. Leesville Pond Dam
has undergone at least three major stages of

reconstruction as described In Section 1.2.h.,
Design and Construction Hlstory. There are no

as-bullt drawlngs for the dam or spllliway,
however,

Selsmic Stabllity. The dam 1s located in
Selsmic Zone No. 2 and in accordance with
Phase I "Recommended Guldelines" does not
warrant selsmic analyses.

20



SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Condition Leesville Pond Dam has undergone
several stages of reconstruction. Due to 1ts
age, the dam was neither designed nor con-
structed according to current approved
state~of-the~art procedures. Based upon the
visual inspection at the site, the lack of
complete englneering data, and the lack of
operatlional and maintenance information, there
are areas of concern which must be corrected to
assure the contlnued performance of the damn.
Generally, the dam 1s considered to be in fair
condition, although there are several signs of
distress: 1inoperable slide gates, leakage
around the slide gates, seepage at the
downstream toe of the north abutment of the
spllliway, steep embankment slopes near the
abutments of the dam, erosion cf the downstream
slopes on the abutments, erosion of the
concrete in the training walls of the outlet
Intake channel, heavy growth of trees and brush
on the dam embankment and downstream areas,
slumping and erosion of the soil and lack of
sufficient riprap on the upstream face of the
dam, and wood and trash debris in the ocutlet
channel and in the stream bed.

Hydraullec analyses indicate that the spillway
can discharge a flow of 1,594 cfs at El 488.3
which 1s the elevation of the concrete abutment
on the north end of the spillway and the lowest
polnt on the dam crest. An outflow test flood
of 8,600 cfs (half of the probable maximum
flood minus the diverted flow) will overtop the
main dam by about 3 feet. Previous records at
this slte indicate the dam was overtopped by 1
foot during the 1955 floods. With the present
regulating effects of the upstream flood con-
trol structure, it 1s unlikely that overtopping
i1s any longer a serlious hazard.
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7.2

Te3

Adequacy of Information. The lack of in-depth
englneering data did not allow for a definlitilve
review. Therefore the adequacy of thls dam
could not be assessed from the standpoint of
reviewing design and construction data, but is
based primarily on visual inspection, past
performance history and sound engineering
Judgment.

Urgency. The recommendations and remedial
measures outlined below should be 1implemented
by the Owner within one year after receipt of
this Phase I Inspection Report.

Need for Additional Informatlon. Additicnal
investigations to further assess the adequacy
of the dam and appurtenant structures are out-
lined below in Section 7.2, Recommendations.

Recommendations. In view of the concerns on the

continued performance of this dam, it ig recom-
mended that the Owner employ a qualified consultant

to:

de

b.

Evaluate the stability of the dam, and

Evaluate the sgeepage at the north abutment of
the splllway.

The recommendatlions on repairs and maintenance pro-
cedures are stated below under Section 7.3,

Remedial Measures.

Remedlal Measures

8.

Alternatives. An alternative to the recom-
mendations in Sectlion 7.2 and the maintenance
procedures ltemized below would be draining the
reservoir and breaching or removing the dam.

Operatling and Malntenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accompllsh the following:

(1) repair the gate mechanlism and clear the
outlet channel of trash and debris

(2) repair the concrete on the approach
channel
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

cut down trees and clear brush from both
embankments, the sldes of the outlet
channel, and the toe of the north spillway
abutment

repalr ercded areas of the downstream face
of the abutments, and replace the rip-
rap on the upstream face of the dam

i1l in the waste pipe outlet with con-
erete

clear wood and trash debrls from the
stream bed below the spillway cascade

instltute a definite plan for survell-
lance and a warning system during perlods
of unusually heavy rains and/cr runoff
this should be coordinated wlth the
operators of upstream reservoirs

implement a systematic program of main-
tenance inspections. As a minimum, the
Inspectlon program should consist of a
monthly inspectlion of the dam and ap-
purtenances, supplemented by additional
Inspections during and after severe
storms. All repairs and maintenance
should be undertaken in accordance with
all applicable State regulations.

perlodic technical inspections of this dam

should be continued on a blwannual
frequency.
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APPENDIX A

PERIODIC INSPECTION
CHECKLIST



PROJECT [ersville Fonel

PERIODIC INSPECTION

PARTY ORGANIZATION

Daro

DATE July 24,1978

TIME_/'00- 500 PM

WEATHER, synpy - 25 °

W.S. ELEV. 445 % U.s. DN.S.
S i
1. A Greco ' 6. Z?/e B/ana?an
2. Dick lWeber T _Cavol Sweet
3. Sue Plerce 8.
b Frank Sviokla 9.
5. de'c/ Co/e 10.

PROJECT FEATURE

Alarn

=

INSPECTED BY REMARKS

Mo

£d ér(fo//)!.c‘t lieber

:&#Aﬁunv
‘ /

E:L[L/e Emna,:]zm

19,
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PERIODIC INSPECTION CHECK LIST

PROJECT_ Leesyille Fond dan DATE \ﬁ/,j 24, /978

PROJECT FEATURE _ Aam | NAME £ (vreco
DISCIPLINE gpo/pfAn/}a/ NAME__ Dyck  (eber
Nete: dds = Aeoriters, (s = upstrea
AREA EVALUATED CONDITIONS
DAM EMBANKMENT crest 1s concrete wfconcrete csre wall alory
: ds edqe, reci secfion has s-one cwald
Crest Elevation pactway down ds face
Current Pool Elevation L85
Maximum Impoundment to Date ynKnown
Surface Cracks Jomts in concrefe Core wall- shoht 5/“'//’:'3?
Pavement Condition rené

Movement or Settlement of Crest |/cne vis:ble

Lateral Movement Donc visible

Vertical Alignment 1i2F

Horizontal Alignment _ \j//;’u_'gﬁf‘

Condition at Abutmentf and at concrele cresf + core wall Fre info.
Concrete Structures natoral 7?00”6{-

Indications of Movement of

5/ hle
Structural Items on Slopes none visrh

Trespassing on Slopes foot palhs o vorth abufment

5T Sie L ergsion OP (i3t DS Sloprs ypear

Sigu%gigiegggErosion of Slopes (HS syt st Soral Groon i
: free + brush cgra;)ih bott) Jidesﬁgn 051; D-S/-face_.s
1, ;i '\r1o e afi M
Rock Slope Protection - Rilprap South /¢ - ’g;;he'”dff,;f@w“n’ w/ by esh RV

Failures riorth side * some randbn);yorgo vS face

Unusual Movement or Cracking at |none vis/hle
or near Toes

Unusual Embankment or Downstream| n,pe v/rs/ble

Seepage

Piping or Bolls none visible
Foundation Drainage Features none visible
Toe Drains none visible
Instrumentation System none visible

" e a '2 f
12" 18" hees on us fore _sw%hmlbanfmenf‘, brush growlh ds /ére, Poogéfé,—,;‘?, ;iTe Oar et



PERIODIC INSPECTION CHECK LIST

PROJECT le’esw'//c pgni Darm DATE \:—’Z/u 24 ‘G778

PROJECT FEATURE 579;//{,;::}/ NAME /_(/,/g Brava g

DISCIPLINE Jq_eofe?chn/ca/ NAME_ - Fd  sreep
AREA EVALUATED CONDITION

CUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel nNons
General Condition : none
Loose Rock Overhanglng

Channel none
Trees Overhanging Channel nNene
Floor of Approach Chénnel Nnoind

Concréle Fraining rwalls 590(;:/ CONC 1P GXir

b. Welr and Training Walls suppor! holes for +iashboard pins 4 2" spac e

ogreral Gonatsion of inor SRR e e
Rust or Staining none visible
Spalling none visible
Any Visible Reinforcing _ none v!sfb/e
Any Seepage or Efflorescence none visdble
Drain Holes | none visi ble
c. Discharge Channel ¥ cascade stope spillway
General Condition fair
Loose Rock Overhanging none
Channel

Free Af Foc of nortr sidewalf - Sevpaye
from <tonzwock ail rocols

: ' stone Sfeps - Jowshema 5 e feral
Floor of Channel streai hed.

Trees QOverhanging Channel

Other Obstructions

A soushside of spillway 15 2944 acoss, shoped face, wilh cu gular
4it doaryiior opnng, erlends 11 4 onder spillway lrest

page 4-30f_5



PERIODIC INSPECTION CHECK LIST

PROJECT [Leesville Pond Dam DATE \7;—&4 24 /978
4 ,
PROJECT FEATURE_approach o slide gates wpup  Ed Greeo
DISCIPLINE QCQ%@CA!?/‘Cdl NAME DICL e her
J
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND .
INTAKE STRUCTURE concrele sidowalls

a. Approach Channel

Slope Conditions — potf visible
Bottom Conditilons not wvisible
Rock Slides or Falls noene

Log Boom | noneé

Debris Nene

cracking aleng Joinfs 4 2t ey ay p 30T s,

Condition of Concrete Jdadmg |, .<00 dkﬁf water 1i'ne

Drains or Weep Holes hone visible
b. Intake Structure ™
Condition of Concrete see slide 747’&’5, A-5

J

Stop Logs and Slots
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PERIODIC INSPECTION CHECK LIST

PROJECT Leesville f3nd Pam

PROJECT FEATURE S/ide gates
o

DISCIPLINE geotechpreal
X r

DATE % 247_/?79
NAME _£Ed Greco

NAME Drck Weber

AREA EVALUATED

CONDITION

CUTLET WORKS - OUTLET STRUCTURE *
AND OUTLET CHANNEL

General Conditibn of Concrete

2 woeden slide /:fﬁ: S D!
dnperete sidewalls :
w/rack + pinen mechanisms

b oveihead slad

S ie - Minor Sgalf oo s 2id K
L

o

Rust or Staining

[

laneg

.

Spalling

hinor Jocal SPafﬁhj

Erosion or Cavitation

. - T
por ercsien of rorcrofe 6?/.?/,'? water /ne

Visible Reinforcing

none

Any Seepage or Efflorescence

lssvaqe a-’rnq fop of hodi ol C'g?f'r":;

Condition at Joints

m%or.ymﬂ%y

Drain Holes

nomne VIis "A/c:

Channel

roncrele bofon # Sidewalls

Loose Rock or Trees Qver-
hanging Channel

?;0(4\;’-/} over clannel

//g, e ¥ 5(u€ra/ Sealticr fpm, 4

Condltlion of Discharge
Channel

572 tfar~A wood + Hrosh Aebris
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APPENDIX B

Figure B~1l, Plan of Dam
Figure B-2, Secticns

Figure B~3, Plan of Waste Gate Works
Across Leesville Pond, filed December 1336

Flgure B=4, Plan of Reconstruction of Dam on
Leesvlille Pond, filed December 1955

Previous Inspections (Partial Listing)
Letter Report to Mr. Eli Jacobson

Inspection Report from Massachusetts
Department of Public Works, January 1973

Page
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B-5
B-7
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l, Locationt Topo Sheet No, ' 8
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7¢ Dimensions of Dams Length /5 * Max, Height /g

]

Slopest Upstream Face aif { vaer

Dounstream Face R

-Wl§dth across top

Bs Classification of Dam by Materials
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9¢ he Description of present land usage downstream of damit
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7~
fﬂ/f/‘ 3493 —/3’

L IS e rm DAY

//23)7%
1

riow

b
, IF'::__%&,_
|

cur\!carrrs

ey

¢y CoNC, HAPRO 50' “l
.SPN-LW’»‘J'/




10, Risk to life

and property in event of

- - - yu—
paN i0.Y 1o/ S IE =1

comnlete fallure,

Nos of people Z 0 .
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I1, Attach Sketch of dam to this form showing section and plan
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